
Modeling 
the 

This B&M bascule bridge spans the Annisquam River 
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PHOTOS BY DAVE NEWCOMB 


W ESTBOUND out of Gloucester, Mass., 
the Boston & Maine RR. crosses the 
Annisquam River on a short, double-track 
bascule bridge and a long causeway. The 
small size of this structure makes it an 
ideal subject for a model railroad. See the 
drawings which are part of this feature. 

The construction of the bridge is such 
that it was easy for me to model a single- 
track span by eliminating one pair of sup¬ 
port girders and removing one of the leafs. 
Other than that change, I followed the con¬ 
struction of the real thing closely, except 
for one or two minor deviations. This isn’t a 
step-by-step construction story, but I hope 
that my notes and the photos of my model 
will be helpful to those of you who decide to 
build one for yourself. 

As the structure is complicated, I relied a 
great deal on bridge construction informa¬ 
tion found in Paul Mallory’s Bridge and 
Trestle Handbook. This book shows how 
bridge components are assembled and fit¬ 
ted together. The information most perti¬ 
nent to the Annisquam bridge is found in 
these three chapters: Plate Girder Bridges, 
Steel Truss Bridges, and Movable Bridges. 

MATERIALS 

There are four possible materials which 
come to my mind for the model construc¬ 
tion: cardstock, wood, styrene, and brass. 
Of these I feel styrene is best because it is 
easy to work with, it requires a minimum 
of tools, and it is easy to master the neces¬ 
sary fabrication techniques. Kemtron of¬ 
fers a booklet by Alan Armitage that pro¬ 
vides a good insight into the use of styrene. 

I used styrene sheet for the entire model 
except for the trunnions and pivots (which 
are brass, tube) and the counterweight 
(which is wood). Evergreen Scale Models 
has styrene strip stock from .015" x .040" to 
.125" X .250", which is useful if you have 
trouble cutting narrow strips from sheet 
stock. I used .020"-thick sheet material for 
the main girders and cover plates, and 
.010" for all smaller plates, angles, and 
rivet strips. 

The bridge has a great many rivets that 
are important to the finished appearance of 


the model. North West Short Line offers a 
rivet-embossing tool, but I made by own. 
See fig. 1. It is made from a couple pieces of 
scrap hardwood, threaded steel rod, and a 
brass plate. I made the male and female 
dies using an electric hand tool as a rudi¬ 
mentary lathe. It is crude by most stand- 
dards, but it proved adequate to emboss 
rivets in .010" styrene. 

LEAF CONSTRUCTION 

Begin construction by cutting two side 
plates for the moving leaf from .020" stock. 
Clamp the sides together and drill holes for 
the main and counterbalance trunnions. I 
used % 2 "-outside-diameter brass tube for 
the main trunnions and Vs" O.D. for the 
counterbalance trunnions. Add the .020"- 
thick cover plates to the edges of the gird¬ 
ers, keeping them centered on the side 
plates. Make vertical 3y2" x 3y2" angles 
from .010" styrene and attach them to the 
inside and outside of both girder plates. 
Angles are not needed on the inside sur¬ 
faces of the plates where the five cross- 
framing assemblies will be attached. Inci¬ 
dentally, all bracing on the structure has 
angled cross sections. There are no flat or 
U-shaped braces. 

Cut the tube trunnion pieces as long as 
the girder plates are wide. Square the 
ends, insert them in the proper holes, and 
add strengthening plates around the main 
trunnion. Next, add six triangular braces 



around each counterweight trunnion. See 
fig. 2 and the drawings on page 87. None of 
this bracing can extend beyond the ends of 
the cover plates and trunnions or they will 
restrict the movement of the leaf when it is 
assembled to the support girders. I used a 
quick-setting ACC-type adhesive to hold 
the trunnions to the styrene. 

Five crossbeam assemblies are required 
to connect the two side plates. These all 
have to be the same width so the leaf as¬ 
sembly will be square and the side girders 
parallel. Figure 3 shows the construction I 
used. The three center crossbeams are 
identical, except that they are of different 
heights to match their positions along the 
length of the tapering leaf. See fig. 2. If you 
want to build a double-track bridge you 
will need two of each assembly. 

Assemble the two side girders and five 
crossbeams, keeping the sides parallel and 
the crosspiece square to them. Add the I- 
beam stringers, made from .020" styrene, 
between the crossbeams. Note that these 
stringers rest on the crossbeam nearest the 
trunnion, rather than butting against it. 

The top and bottom angle bracing be¬ 
tween the side girders is made from .010" 
styrene strips. See figs. 2, 4, and 5. The top 
has X-bracing while the bottom has just 
four diagonals. There are no cross braces at 
the short end of the leaf since this part fits 
between the support girders. Add the shoes 
to the bottom and front (narrow) end of the 
leaf, and the construction of this part is 
complete. 

SUPPORT GIRDERS 

Construction of the four horizontal sup¬ 
port girders is similar to that of the leaf 
girders. Cut four identical panels from 
.020" styrene and attach the top and bot¬ 
tom cover plates. Study the photos and 
drawings of the girder assembly carefully 
as this step is quite tricky. You have to 
think in three dimensions to understand 
the interrelationship of the various parts 
and subassemblies. The hardest part for 
me was the small angle cross bracing be¬ 
tween each pair of girders. In some places 
there are neither vertical nor horizontal 
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cross braces. The omission of these braces 
provides clearance for the short ends of the 
moving leaf girders. See fig. 6, sections B, 
C, and D. Also see figs. 2 and 4. 

Construct the five cross braces and as¬ 
semble the pieces into a single unit. Like 
the leaf, the support-girder assembly must 
be square. Check the clearance of the leaf 
girders. Each one should be centered be¬ 
tween a pair of support girders. See fig. 5. 

COUNTERWEIGHT 

The real counterweight is a great block 
of concrete with relief areas cast in to clear 
various braces and fittings on the bridge. 
Cast-in metal brackets connect it to the 
rear of the moving leaf and to stabilizing 
arms attached to fixed trunnions on the 
lower edges of the two outside support gird¬ 
ers. Incidentally, I didn’t put these on my 
model. My adaptation of the counterweight 
is narrower than indicated on the pro¬ 
totype plans and really doesn’t need the re¬ 
liefs cut into the sides at the top and front 
to clear the long angle brace on the outside 
girders. See fig. 7. 


Approximately 
HO scale 


End of span 


Typical intermediate 
cross beam. Make 
3, adjust height 
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I modeled the counterweight by sealing a 
block of balsa and painting it to a reasona¬ 
ble representation of concrete. Styrene can 
be used; however, a cast-plaster counter¬ 
weight would be too heavy. The counter¬ 
weight should not quite offset the weight of 
the long end of the leaf. 

FINAL ASSEMBLY 

Cut four main trunnion bearings from 
the same size tubing used for the leaf trun¬ 
nions. See fig. 6. Cut two pivot shafts from 
the next smaller size of telescoping tubing. 
In my case this is Vs'-O.B. tube. Two pivot- 
shaft assemblies are required. Slip a main 
trunnion tube over a pivot tube, making 
them fiush at one end. Apply ACC to the 
fiush end surfaces. 


Position the leaf assembly into the sup¬ 
port girder assembly, and insert the trun¬ 
nion and pivot assemblies from the outside, 
through the triangular openings in the 
support girder plates. Slip the two remain¬ 
ing main trunnions over the pivot tube 
through the openings in the inside support 
girders. These main trunnions rest on the 
platforms in the girder openings. See fig. 8. 
Carefully align the leaf both vertically and 
horizontally. The top surfaces of the leaf 
must be level with the tops of the support 
girders. Adjust the height of the leaf by 
inserting shims between the trunnions and 
the platforms they rest upon. 

When everything is properly aligned, ce¬ 
ment the inside main trunnions to their re¬ 
spective platforms, but do not cement the 


outer trunnions. This makes it possible to 
disassemble the pieces for painting. 

Attach the counterweight and move the 
leaf up and down to check all clearances for 
both the leaf and the counterweight. 

Construct the other approach span, and 
mount the two approach spans and moving 
leaf into a fixed scene or on a sturdy base 
which can be included in your layout. 

TIES AND RAILS 

The ties rest on the stringers and girder 
top plates. See fig. 9. Real ties are attached 
with long bolts that go through the guard 
timber, tie, and top girder plate. Simulate 
this construction with cast plastic nut-bolt- 
washer castings from Kemtron. 

Ties from the abutment to a point eight 



A bascule bridge that’s ideal for modeling 


A model of this small structure will fit 
well into a layout of any size. The moving 
leaf is only 53 feet long spanning a 40-foot 
clear channel. 

Originally the leaf was manually oper¬ 
ated with one or two men turning a hand 
crank located on the side of the fixed sup¬ 
port span. Bascule bridges are designed 
with a concrete counterbalance that almost 
balances the weight of the leaf forward of 
the main trunnion, or pivot bearing. This 
forward section weighs just enough more 
than the counterbalance to hold down the 
end of the span. The counterbalance, along 
with a 300:1 geared-reduction drive makes 
it possible to lift the great mass of the leaf 
with relatively little energy. At some point 
in time, an electric motor and some addi¬ 
tional gears were added, but the hand 
crank has been retained for emergencies. 

The original design had a pair of hand- 
operated locking bolts at the end of the leaf 
to secure it to the approach span when 
trains were passing over the bridge. Lo¬ 
cated at the ends of the outer girders, these 
locking bolts were loosened or tightened 
with a large Tee wrench. Presently, an 
electromechanical lock is used. 

At a junction of rail and water routes 

MODEL RAILROADER 


M ovable drawbridges were built as 
far back as the Middle Ages, but 
modern bascule bridge technology began in 
1893 when a Scherzer rolling-lift bascule 
was installed over the Chicago River at 
Van Buren Street in Chicago, Ill. Bascule 
bridges have several mechanical forms, the 
simplest of which is the Strauss single-leaf 
trunnion, a pivoted type with a counter¬ 
weight at the short, or rear, end of the mov¬ 
ing leaf. 

In 1910 the Boston & Maine RR. had a 
Strauss-type bridge designed and built by 
the Strauss Bascule & Concrete Bridge Co. 
of Chicago, Ill., to span the Annisquam 
River west of Gloucester, Mass. The bridge, 
properly called the Gloucester Draw, is still 
in use, although it suffers from a fractured 
trunnion bearing and a bent drive shaft, so 
movement of the draw leaf is limited to 
slow speed, and the leaf cannot be fully 
raised. 


The maximum angle the bridge can be raised is 
82 degrees above horizontal. The lower-chord 
cross bracing is a bit different from that at the top, 
with single diagonal braces. A single large rack 
gear is attached to the center girder of the leaf. 
% 

Photos by George Konrad 


The Gloucester Draw 














































































ties beyond the main-trunnion center line 
are attached to the fixed girder assembly. 
Beyond this the ties are attached to the 
moving leaf girders and stringers. The 
guard timbers are broken nine ties to the 
rear of the tie break and connected to the 
leaf girders. These breaks are quite evi¬ 
dent on the plan view of the bridge. 

Running rails and guard rails are broken 
at approximately the same point as the 
ties, and a short length of each rail extends 
onto the first two ties on the fixed span. The 
real bridge rails are notched as shown on 
the drawings; however, I chose to cut mine 
square. 

OPERATION 

The prospect of making an operating 


bridge opens up a realm of possibilities. 
The simplest method would be hand opera¬ 
tion. The counterweight has to be made 
light enough so the leaf will close by itself. 
To open the span you place a finger under 
the leaf and push up. With the same type of 
counterbalancing, a string can be attached 
to the bottom of the counterweight and run 
through the base of the layout. The string 
is pulled to raise the leaf. Gravity will close 
the span. 

A motor-driven mechanism could also be 
developed. See a couple of suggested meth¬ 
ods shown with the prototype drawings. If 
you were to use a rack-and-pinion drive 
like the real bridge, two sets of gears would 
be needed for this single-track bridge. See 
fig. 10. 


FINAL DETAILS 

Disassemble the bridge for painting. I 
spray-painted the bridge black. Ties and 
guard timbers I stained creosote color, and 
the rails I painted a rust color. The entire 
structure should be heavily weathered. 
The gears and bearings should have a 
greasy appearance, representing years of 
lubrication. 

Reassemble the . bridge and cement the 
outside main trunnions to the respective 
support platforms. Be sure no adhesive 
gets onto the leaf trunnions. 

The bridge is now ready to be installed 
and the scene detailed with sheds, signals, 
control rodding and cables, signs, and com¬ 
munication lines. S 



Jack Towne 


B&M Geep 9 no. 1732 shown here crossing the Annisquam River with a short, two-car way freight. 


such as this, the elements are interlocked 
to prevent conflicting movements. Gener¬ 
ally, water traffic takes precedence over 
rail traffic. 

Water traffic is controlled by a signal lo¬ 
cated on each side of the draw leaf at the 
ends of the outside girders. 

Each rail approach on this installation 
has a three-headed signal for the normal 
right-hand route, and a dwarf signal for re¬ 
verse movements on the opposite main. 

These signals normally display an abso¬ 
lute stop indication. The dwarf signal is 
red, and the main signal has three red 
lights showing, red over red over red. 
Green over red over red is the proceed as¬ 
pect for the large signal; a single yellow is 
used for the dwarf. 

No derails are used with this installa¬ 
tion, but a standard highway-type crossing 
gate is positioned close to each signal. 
These gates are down across the track 
when the signals are red. 

About 20 feet from each end of the bridge 
there is a circular speed sign indicating a 
maximum speed of 10 mph over the draw. 

Raising the leaf is a complicated pro¬ 
cedure, requiring a lot of legwork by the 
operator. First, the signals at the trunnion 
end are set and locked red. The operator 
then crosses the span, sets and locks the 
signals red on that side, and opens the 
bridge locks. He then recrosses the bridge 
and opens the leaf. The reverse procedure 
is required to close the span and clear the 
railroad signals. 


MODELING NOTES 

Brass or styrene are the preferred mate¬ 
rials for modeling this bridge. Unless you 
have some experience working with brass, 
I suggest you use styrene. It can be difficult 
to keep a brass structure aligned and 
square unless you know how to cope with 
the expansion generated by the 600- to 
800-degree temperatures needed to melt 
solder. A large brass assembly can develop 


many stresses which will twist and bend 
the structure when it cools. 

Excellent brass shapes are available 
from Special Shapes, and delicate struc¬ 
tural shapes can be fabricated from thin 
styrene sheets and strips. See George 
Konrad’s single-track adaptation of the 
Gloucester Draw, beginning on page 80. 

Whatever materials are used, the model 
needs to be secured to a single, sturdy base 
to maintain stable spacing between the two 
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approach spans. If the bridge is to operate, 
the trunnion holes must be accurately 
drilled and aligned. The rails must align 
correctly and an alignment and locking 
bolt used to hold the draw leaf and ap¬ 
proach spans together during train move¬ 
ments. This bolt can be manual or operated 
by an electric solenoid. See fig. 1, which 
also shows a motorized mechanism for an 
HO model. With a proportionately longer 
or shorter crank throw, the design can be 
adapted to any scale. 

The .1875"-long slot in the pitmans (the 
arm connecting the crank and the counter¬ 
weight) at the crank provides an overrun, 
eliminating critical adjustments in the 
drive. The leaf will always be completely 
down before the crank stops turning. 

To start the mechanism, the push button 
is pressed, momentarily bypassing the con¬ 
tact drum. The motor rotates the crank a 
half turn each time the button is pushed, 
raising or lowering the span. Micro snap 
switches actuated by a cam arm can be sub¬ 
stituted for the contact drum. 

Some modelers have built bridge models 
and used gearing just like the real thing. 
Figure 2 shows a general arrangement for 
an HO bridge using commercial gears from 
Northwest Short Line and Stock Drive Co. 
Construction of this type drive requires ac¬ 
curate gear placement and tolerances to 
get the gear teeth properly meshed and 
running smoothly. Limiting switches for 
this type drive are placed at the end of the 
leaf and in the main trunnion support. The 
circuit shown uses a.c. voltage, diodes, and 
an sp.dt. (single pole, double throw) control 
switch. —Gordon Odegard 
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approach spans. If the bridge is to operate, 
the trunnion holes must be accurately 
drilled and aligned. The rails must align 
correctly and an alignment and locking 
bolt used to hold the draw leaf and ap¬ 
proach spans together during train move¬ 
ments. This bolt can be manual or operated 
by an electric solenoid. See fig. 1, which 
also shows a motorized mechanism for an 
HO model. With a proportionately longer 
or shorter crank throw, the design can be 
adapted to any scale. 

The .1875"-long slot in the pitmans (the 
arm connecting the crank and the counter¬ 
weight) at the crank provides an overrun, 
eliminating critical adjustments in the 
drive. The leaf will always be completely 
down before the crank stops turning. 

To start the mechanism, the push button 
is pressed, momentarily bypassing the con¬ 
tact drum. The motor rotates the crank a 
half turn each time the button is pushed, 
raising or lowering the span. Micro snap 
switches actuated by a cam arm can be sub¬ 
stituted for the contact drum. 

Some modelers have built bridge models 
and used gearing just like the real thing. 
Figure 2 shows a general arrangement for 
an HO bridge using commercial gears from 
Northwest Short Line and Stock Drive Co. 
Construction of this type drive requires ac¬ 
curate gear placement and tolerances to 
get the gear teeth properly meshed and 
running smoothly. Limiting switches for 
this type drive are placed at the end of the 
leaf and in the main trunnion support. The 
circuit shown uses a.c. voltage, diodes, and 
an sp.dt. (single pole, double throw) control 
switch. —Gordon Odegard 
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Drawn for MODEL RAILROADER MAGAZINE by 
HAROLD W. RUSSELL 
Magazine purchaser may have photocopies of 
these drawings made locally as an aid to his per¬ 
sonal or commercial modelmaking or tool de¬ 
signing, but purchaser does not have the right 
to distribute copies of the drawings to others. 
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ARTICLE ^BINS 
ON PAGE 82 


A series of large gears provides onough mechani¬ 
cal advantage so the leaf can be raised by hand 
or with a small motor. Cut-stone abutments can 
be modeled in plaster or carved from wood. 
Weathering should include high-water marks on 
both the abutments and the bridge supports. 



Small details make an average model outstanding. 
Shown here are electric conduit, oil on the counter¬ 
weight from the rack gear, and chipped paint on the 
rear end of the leaf. The loose roller sprocket chain 
leads to the hand crank on the platform above. 



Far left. Part of the electromechanical device 
that locks the bridge end down. The signal con¬ 
tact boxes, located in pairs on each side of the 
span, are connected in the approach signal cir¬ 
cuitry. With the leaf up, the circuits are broken 
and the approach signals cannot be cleared. 

Left. A combination of mechanical levers and 
electrical controls (inside the silver box behind 
the levers) is used to operate interlocking sig¬ 
nals, bridge end locks, and crossing gates. 

Right. Approach signals stand 300 to 500 feet 
from the bridge. The installation shown uses 
type-SA searchlight heads. The dwarf signal 
controls all reverse movements over the oppo¬ 
site main line. A relay case (behind the mast sig¬ 
nal) is positioned near the signal installation. 
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